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Application/Control Number: 09/749,916 
Art Unit: 1763 

DETAILED ACTION 
Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and I process of 
best mode contemplated by the inventor of carrying out his invention. 

Claims 1 , 3-10, 21 , 23, 25 and 27-29 are rejected under 35 U.S.C. 112, first 
paragraph, as containing subject matter which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
invention. The specification, as originally filed, fails to provide support for a silicon 
electrode having a thickness of about 0.3 inches to 0.5 inches. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
iecJon 02 oHhis title, if the differences between the subject matter sought to be patented and the pnor art 
are such thaUhe subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

Claims 1,4-10, 21, 23, 25, 27-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Degner et al., U.S. Patent 5,074,456 in view of Murai, JP 2-20018. 

Degner et al. shows the invention substantially as claimed including a single 
crystal silicon showerhead electrode 12 adapted to be mounted in a parallel plate 
plasma reaction chamber 50 (see figs. 3-4 and table 1) used in substrate processing, 
the electrode having an RF driven surface on one side thereof (see figs. 3-4) which is 

exposed to plasma. 

Degner et al. does not expressly disclose that the electrode is a single crystal 
silicon electrode having an electrical resistivity of less than 0.05 ohm-cm. Murai 
discloses a low resistivity electrode 2 adapted to be mounted in a parallel plate plasma 
reaction chamber 5 (see fig. 1) used in substrate processing, the electrode comprising: 
a single crystal silicon electrode having an electrical resistivity of less than 0.05 ohm-cm 
(see page 86, first column, lines 22-26), the electrode having an RF driven surface on 
one side thereof (see abstract) which is exposed to plasma. Therefore, in view of this 
disclosure, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the apparatus of Degner et al. as to comprise an 
electrode having an electrical resistivity of less than 0.05 ohm-cm because such 
electrode structure is known to be suitable to be used in a plasma apparatus. 
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With respect to the electrode having a thickness of about 0.3 to 0.5 inches, 
Degner et al. shows that the electrode can have a thickness in the range from about 0.1 
cm to 2 cm (see figures 1-4 and their descriptions, specifically col. 1, lines 42-48, col. 2, 

lines 2-7, and col. 4, lines 21-34). 

Concerning the electrode having heavy metal contamination of less than 10 ppm, 
Degner et al., in col. 3, lines 52-64, discloses that in order to achieve high purity in an 
electrode the metal contamination should be less than 10 ppm. 

Regarding the claimed bonding and clamping structures for securing the 
electrode to a support member, Degner et al. further discloses that the upper electrode 
can be secured to a support member by either a bonding member comprising a joint 
having an electrically conductive material between the electrode and the support 
member and which includes an electrically conductive filler (see col. 5, lines 3-17, col. 5- 
line 64 to col. 6-line 53) or by a clamping member (see col. 8, lines 10-18). 

Furthermore, with respect to the showerhead electrode securing structure of 
claim 10, Degner et al. further discloses a showerhead electrode which is secured to a 
temperature controlled member in an interior of the plasma reaction chamber, the 
temperature controlled member including a gas passage for supplying a process gas to 
the showerhead electrode, a cavity and at least one baffle plate located in the cavity, 
the gas passage supplying process gas so as to pass through the baffle prior to passing 
through the showerhead electrode (see col. 7-line 54 to col. 8-line 39, and the figures). 

Regarding claim 25, Degner et al. discloses a backing plate which can be made 
of aluminum, graphite, stainless steel, copper or other materials (see col. 5-lines 15-17). 
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With respect to the outlets of the electrodes comprising ultrasonically drilled 
holes (claim 27), this represents a process limitation which is not given patentable 
weight in a claim directed to a product. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Degner et 
al., U.S. Patent 5,074,456 in view of Murai, JP 2-20018 as applied to claims 1, 4-10, 21, 
23, 25, 27-30, above, and further in view of Saito et al., U.S. Patent 5,993,597. 

Degner et al. and Murai are applied as above but do not expressly disclose the 
claimed diameter of the gas outlets. Saito et al. shows a parallel plate plasma 
apparatus having an electrode comprising a plurality of bores having diameters of 0.5 
mm, 0.020 inch, (see col. 3, lines 15-17, 56-57, and 65-66; col. 5, lines 1-3; and col. 6, 
lines 14-15). In view of this disclosure, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to make the electrode's gas 
outlets of the apparatus of Degner et al. modified by Murai of the claimed diameter 
because such a dimension is suitable for gas outlets of a showerhead electrode. 

Claims 1,4-10, 21, 23, 25, 27-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Murai, JP 2-20018 in view of Degner et al., U.S. Patent 5,074,456. 

Murai shows the invention substantially as claimed including a low resistivity 
electrode 2 adapted to be mounted in a parallel plate plasma reaction chamber 5 (see 
fig. 1) used in substrate processing, the electrode comprising: a single crystal silicon 
electrode having an electrical resistivity of less than 0.05 ohm-cm (see page 86, first 
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column, lines 22-26), the electrode having an RF driven surface on one side thereof 
(see abstract) which is exposed to plasma. 

Murai fails to expressly disclose the electrode having a thickness of about 0.3 to 
0.5 inches, and the silicon electrode being a showerhead. Degner et al. shows a 
parallel plate electrode apparatus in which the upper electrode is used as a showerhead 
and which can have a thickness in the range from about 0.1 cm to 2 cm (see figures 1-4 
and their descriptions, specifically col. 1 , lines 42-48, col. 2, lines 2-7, and col. 4, lines 
21-34). Therefore, in view of these disclosures it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the 
apparatus of Murai as to comprise a showerhead electrode having the claimed 
thickness because in such a way a uniform plasma is generated since the gases flow 
downward, the thickness can be optimized based upon a variety of factors such as the 
cost of the material, and overlapping ranges between the claims and the reference 
establish a case of prima facie obviousness see MPEP 2144.05. 

Furthermore, Murai does not expressly disclose that the electrode has heavy 
metal contamination of less than 10 ppm. Degner et al. (col. 3, lines 52-64) disclose 
that in order to achieve high purity in an electrode the metal contamination should be 
less than 10 ppm. Therefore, in view of this disclosure, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the 
apparatus of the Murai reference as to comprise an electrode having a metal 
contamination of less than 10 ppm because this will lead to an electrode having high 
purity. 
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Also, Murai does not expressly disclose the claimed bonding and clamping 
structures for securing the electrode to a support member. Degner et al. further 
discloses that the upper electrode can be secured to a support member by either a 
bonding member comprising a joint having an electrically conductive material between 
the electrode and the support member and which includes an electrically conductive 
filler (see col. 5, lines 3-17, col. 5-line 64 to col. 6-line 53) or by a clamping member 
(see col. 8, lines 10-18). In view of this disclosure, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the 
apparatus disclosed by Murai as to: 1) bond the electrode to the support member as 
claimed because, for example, the likelihood of breakage of the electrode or debonding 
from the support member is reduced as is the distortion, and the thermal contact is 
improved or alternatively 2) as to use a clamping member because such structures are 
suitable and known for mechanically securing the electrode to the support member. 

Furthermore, Murai fails to expressly disclose the showerhead electrode securing 
structure of claim 10. Degner et al. further discloses a showerhead electrode which is 
secured to a temperature controlled member in an interior of the plasma reaction 
chamber, the temperature controlled member including a gas passage for supplying a 
process gas to the showerhead electrode, a cavity and at least one baffle plate located 
in the cavity, the gas passage supplying process gas so as to pass through the baffle 
prior to passing through the showerhead electrode (see col. 7-line 54 to col. 8-line 39, 
and the figures). In view of this disclosure, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the showerhead 
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electrode of the apparatus disclosed by Murai as to be bonded to a temperature 
controlled member as claimed because in such a way uniform distribution of the 
processing gases is achieved and the temperature of the electrode can be better 
controlled. 

Regarding claim 25, Murai fail to expressly disclose the backing plate being 
made of aluminum, aluminum alloy, silicon carbide, or graphite. Degner et al. discloses 
a backing plate which can be made of aluminum, graphite, stainless steel, copper or 
other materials (see col. 5-lines 15-17). In view of this disclosure, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
the electrode of Murai to include a backing plate constructed of, for example, aluminum 
or graphite, because this will allow for the backing plate to be readily machinable. 

With respect to the outlets of the electrodes comprising ultrasonically drilled 
holes (claim 27), this represents a process limitation which is not given patentable 
weight in a claim directed to a product. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Murai, JP 
2-20018 in view of Degner et al., U.S. Patent 5,074,456 as applied to claims 1,4-10, 21, 
23, 25, 27-30, above, and further in view of Saito et al., U.S. Patent 5,993,597. 

Murai and Degner et al. are applied as above but do not expressly disclose the 
claimed diameter of the gas outlets. Saito et al. shows a parallel plate plasma 
apparatus having an electrode comprising a plurality of bores having diameters of 0.5 
mm, 0.020 inch, (see col. 3, lines 15-17, 56-57, and 65-66; col. 5, lines 1-3; and col. 6, 
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lines 14-15). In view of this disclosure, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to make the electrode's gas 
outlets of the apparatus of Murai modified by Degner et al. of the claimed diameter 
because such a dimension is suitable for gas outlets of a showerhead electrode. 

Claims 1 , 3-10, 21 , 23, 25, and 27-30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Saito et al., U.S. Patent 5,993,59 in view of Degner et al., U.S. 
Patent 5,074,456. 

Saito et al. shows the invention substantially as claimed including a low resistivity 
electrode adapted to be mounted in a parallel plate plasma reaction chamber used in 
semiconductor substrate processing (see col. 1 , lines 6-8), the electrode comprising: a 
single crystal silicon electrode having an electrical resistivity of 0.0001 ohm-cm (see 
abstract; col. 1, lines 64-65; col. 3, lines 65-67; examples 6-11 of Table 1; col. 4-line 65 
to col. 5-line 5; col. 6, lines 10-15; and examples 4 and 7 of Table 2). Since the 
electrode is used in a parallel plate reactor, it is inherent that the electrode has a 
surface which is grounded or is coupled to RF power, the surface being exposed to 
plasma. Furthermore, the electrode comprises a plurality of bores having diameters of 
0.5 mm, 0.020 inch, (see col. 3, lines 15-17, 56-57, and 65-66; col. 5, lines 1-3; and col. 
6, lines 14-15). It is inherent, in view of this disclosure, that the electrode is being used 
as a showerhead electrode. 

Saito et al. fails to expressly disclose the electrode having a thickness of about 
0.3 to 0.5 inches, and the silicon electrode being a showerhead. Degner et al. shows a 
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parallel plate electrode apparatus in which the upper electrode is used as a showerhead 
and which can have a thickness in the range from about 0.1 cm to 2 cm (see figures 1-4 
and their descriptions, specifically col. 1 , lines 42-48, col. 2, lines 2-7, and col. 4, lines 
21-34). Therefore, in view of these disclosures it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the 
apparatus of Saito et al. as to comprise a showerhead electrode having the claimed 
thickness because in such a way a uniform plasma is generated since the gases flow 
downward, the thickness can be optimized based upon a variety of factors such as the 
cost of the material, and overlapping ranges between the claims and the reference 
establish a case of prima facie obviousness see MPEP 2144.05. 

With respect to claim 4, Saito et al. does not expressly disclose that the electrode 
has heavy metal contamination of less than 10 ppm. Degner et al. (col. 3, lines 52-64) 
disclose that in order to achieve high purity in an electrode the metal contamination 
should be less than 10 ppm. Therefore, in view of this disclosure, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the apparatus of the Saito et al. reference as to comprise an electrode having a 
metal contamination of less than 10 ppm because this will lead to an electrode having 
high purity. 

Saito et al. is applied as above but lacks anticipation of disclosing the claimed 
bonding and clamping structures for securing the electrode to a support member. 
Degner et al. discloses a parallel plate plasma reactor in which the upper electrode can 
be secured to a support member by either a bonding member comprising a joint having 
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an electrically conductive material between the electrode and the support member and 
which includes an electrically conductive filler (see col. 5, lines 3-17, col. 5-line 64 to col. 
6-line 53) or by a clamping member (see col. 8, lines 10-1 8). In view of these 
disclosures, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the apparatus disclosed by either Saito et al. as to: 1) 
bond the electrode to the support member as claimed because, for example, the 
likelihood of breakage of the electrode or debonding from the support member is 
reduced as is the distortion, and the thermal contact is improved, or alternatively 2) as 
to use a clamping member because such structures are suitable and known for 
mechanically securing the electrode to the support member. 

Also, Saito et al. fails to expressly disclose the showerhead electrode securing 
structure of claim 10 and a backing plate elastomer bonded to the electrode as claimed 
in claim 22. Degner et al. discloses a parallel plate plasma reactor in which a 
showerhead electrode is secured to a temperature controlled member in an interior of 
the plasma reaction chamber, the temperature controlled member including a gas 
passage for supplying a process gas to the showerhead electrode, a cavity and at least 
one baffle plate located in the cavity, the gas passage supplying process gas so as to 
pass through the baffle prior to passing through the showerhead electrode (see col. 7- 
line 54 to col. 8-line 39, and the figures of Degner et al.). In view of these disclosures, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the showerhead electrode of the apparatus disclosed by Saito et al. 
as to be bonded to a temperature controlled member as claimed because in such a way 
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uniform distribution of the processing gases is achieved and the temperature of the 
electrode can be better controlled. 

Furthermore, Saito et al. fails to expressly disclose the backing plate being made 
of aluminum, aluminum alloy, silicon carbide, or graphite. Degner et al. discloses a 
backing plate which can be made of aluminum, graphite, stainless steel, copper or other 
materials (see col. 5-lines 15-17). In view of this disclosure, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify the 
electrode of Saito et al. to include a backing plate constructed of, for example, 
aluminum or graphite, because this will allow for the backing plate to be readily 
machinable. 

With respect to the outlets of the electrodes comprising ultrasonically drilled 
holes (claim 27), this represents a process limitation which is not given patentable 
weight in a claim directed to a product. 

Claims 1, 3-10, 21, 23, 25, 27-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Degner et al., U.S. Patent 5,074,456 in view of Saito et al., U.S. 
Patent 5,993,597. 

Degner et al. shows the invention substantially as claimed including a single 
crystal silicon showerhead electrode 12 adapted to be mounted in a parallel plate 
plasma reaction chamber 50 (see figs. 3-4 and table 1) used in substrate processing, 
the electrode having an RF driven surface on one side thereof (see figs. 3-4) which is 
exposed to plasma. 
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Degner et al. does not expressly disclose that the electrode is a single crystal 
silicon electrode having an electrical resistivity of less than 0.05 ohm-cm. Saito et al. 
discloses a low resistivity electrode adapted to be mounted in a parallel plate plasma 
reaction chamber used in semiconductor substrate processing (see col. 1 , lines 6-8), 
the electrode comprising: a single crystal silicon electrode having an electrical resistivity 
of 0.0001 ohm-cm (see abstract; col. 1 , lines 64-65; col. 3, lines 65-67; examples 6-1 1 
of Table 1 ; col. 4-line 65 to col. 5-line 5; col. 6, lines 10-15; and examples 4 and 7 of 
Table 2). Since the electrode is used in a parallel plate reactor, it is inherent that the 
electrode has a surface which is grounded or is coupled to RF power, the surface being 
exposed to plasma. Furthermore, the electrode comprises a plurality of bores having 
diameters of 0.5 mm, 0.020 inch, (see col. 3, lines 15-17, 56-57, and 65-66; col. 5, lines 
1-3; and col. 6, lines 14-15). It is inherent, in view of this disclosure, that the electrode 
is being used as a showerhead electrode. Therefore, in view of this disclosure, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the apparatus of Degner et al. as to comprise an electrode having an 
electrical resistivity of less than 0.05 ohm-cm and a plurality of bores having diameters 
of 0.5 mm, 0.020 inch, because such electrode structure is known to be suitable to be 
used in a plasma apparatus. 

With respect to the electrode having a thickness of about 0.3 to 0.5 inches, 
Degner et al. shows that the electrode can have a thickness in the range from about 0.1 
cm to 2 cm (see figures 1-4 and their descriptions, specifically col. 1 , lines 42-48, col. 2, 
lines 2-7, and col. 4, lines 21-34). 
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Concerning the electrode having heavy metal contamination of less than 10 ppm, 
Degner et al., in col. 3, lines 52-64, discloses that in order to achieve high purity in an 
electrode the metal contamination should be less than 10 ppm. 

Regarding the claimed bonding and clamping structures for securing the 
electrode to a support member, Degner et al. further discloses that the upper electrode 
can be secured to a support member by either a bonding member comprising a joint 
having an electrically conductive material between the electrode and the support 
member and which includes an electrically conductive filler (see col. 5, lines 3-17, col. 5- 
line 64 to col. 6-line 53) or by a clamping member (see col. 8, lines 10-18). 

Furthermore, with respect to the showerhead electrode securing structure of 
claim 10, Degner et al. further discloses a showerhead electrode which is secured to a 
temperature controlled member in an interior of the plasma reaction chamber, the 
temperature controlled member including a gas passage for supplying a process gas to 
the showerhead electrode, a cavity and at least one baffle plate located in the cavity, 
the gas passage supplying process gas so as to pass through the baffle prior to passing 
through the showerhead electrode (see col. 7-line 54 to col. 8-line 39, and the figures). 

Regarding claim 25, Degner et al. discloses a backing plate which can be made 
of aluminum, graphite, stainless steel, copper or other materials (see col. 5-lines 15-17). 

With respect to the outlets of the electrodes comprising ultrasonically drilled 
holes (claim 27), this represents a process limitation which is not given patentable 
weight in a claim directed to a product. 
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Response to Arguments 

Applicant's arguments with respect to claims 1, 3-10, 21, 23, 25 and 27-30 have 
been considered but are moot in view of the new ground(s) of rejection. 

Additionally, with respect to amending claim 1 to include the electrode having a 
thickness of about 0.3 inches to 0.5 inches, such limitation raises the issue of new 
matter because support only exists in the specification for as low as 0.375 inches, and it 
is not appropriate to round off 0.375 inches to 0.3 inches in the claim. While the 
application states making the electrode thicker than a conventional electrode it only 
states making the electrode with an increase thickness of 0.375-0.5 inches. No support 
is provided for a thickness between 0.25-0.375 or greater than 0.5 inches. Since it is 
clear that the range of 0.375-0.5 inches is greater than a conventional 0.25 inches 
electrode, then, the examiner contends that if it was desired to claim any other range 
besides 0.375-0.5 inches then it would have been stated in the specification. 
Furthermore, as evidence by Degner et al., U.S. Patent 5,074,456, conventional 
electrode thicknesses usually range from 0.039 to 0.787 inches, which clearly includes 
the recited conventional and claimed electrode thickness ranges. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 703-305- 
4545. The examiner can normally be reached on Monday to Thursday from 7:30 to 
6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory L. Mills can be reached on 703-308-1633. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9310 
for regular communications and 703-872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0661. 




Luz L. Alejandro 
Patent Examiner 
Art Unit 1763 



December 14, 2002 



